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@ A guide wire (92) comprises a flexible cable having first and second conductors (98, 99) which extend 
along the length thereof. A connector assembly is provided far Interconnecting the flexible cable to aald 
guide wire and interconnecting the flexible cable to said guide wire and interconnecting the conductors 
canled thereby. The connector assembly includes a male connector with a sleeve and a oonducthra core 
which Is mounted in the sleeve. An insulator is mounted in the sleeve and Insuiatea the conductive core 
from tiie sleeve. A conductive band la canried by the insulator and is spaced firom ttie sleeve. The first 
and second conductors are dispoaed within the sleeve. The first connector la connected to the 
conductive core and the second conductor is connected to the conductive band, ttius fbnning a 
dip-ring an^ngement 
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This invention relates to a torqueable guide wire 
assembly with electrical function and connectors for 
use therewith and more particuiariy. such a guide wire 
assembly with male and female connectors. 

In general, an embodiment of the invention pro- 
vides a guide wire assembly with a n electrical function 
and a system and apparatus for utilizing the same. 

An embodiment of the invention provides a guide 
wire assembly of the above character which Includes 
male and female connectors. 

An embodiment of the invention provides a guide 
wire assembly of the above character In which two or 
more conductors can be provided. 

An embodiment of the Invention provides a guide 
wire assembly of the above character which is com- 
patible with the existing guide wire exchange sys- 
tems. 

An embodiment of the invention provides male 
and female connectors of the above character which 
are compatible in size with existing guide wires. 

An embodiment of the invention provides a guide 
wire assembly of the above character which can be 
torqued without interfering with the electrical func- 
tions. 

An embodiment of the invention provides a guide 
wire assembly of the above character which utilizes a 
connector which can be utilized as a torqurng device. 

An embodiment of the invention provides a guide 
wire assembly of the above character which utilizes a 
rotary connector that permits rotation of the guide wire 
and In which a separate torquing device is utilized on 
the guide wire. 

An embodiment of the invention provides a guide 
wire assembly and system and apparatus utilizing the 
same of the above character which pemnlts Intravas- 
cular ultrasonic imaging. 

Additional feahires of the Invention will appear 
from the following descriptbn in which the prefenred 
embodiments are set forth in detail In conjunction with 
the accompanying drawings. 

Figures 1 through 6 and the description 
associated therewith are disclosed in European 
Patent Application No. 89310919.9 published on May 
9, 1990 and have been deleted from this application 
since the subject matter thereof Is not being claimed. 

Figure 7 is a cross^ectional view of a micro- 
miniature coaxial male connector for use on a guide 
wire assembly having an electrical function utilizing a 
continuous core wire. 

Figure 8 is a schematic illustration of a system 
and apparatus utilizing a torqueable guide wire 
assembly of the present invention with a rotary con- 
nector and a separate torquing device for the guide 
wire. 

Figure 9 is an enlarged cross sectional view of the 
rotary connector shown in Figure 8. 

Figure 10 is another schematic illustration of a 
system and apparatus utilizing a torquable guide wire 



assembly of the present invention in which a torqu- 
able connector is utilized. 

Figure 11 is a cross sectional view of the torqu- 
able connector shown in Figure 10. 
5 Figure 12 is an enlarged side elevationai view 
partially in cross section of the distal extremity of a 
guide wire assembly of the present invention which Is 
provided with intravascular ultrasound imaging 
capabilities. 

10 Figure 13 Is a side elevationai view in cross sec- 
tion of the proximal extremity of the guide wire assem- 
bly shown In Figure 12 on a reduced scale. 

in general, the guide wire assembly of the present 
Invention is comprised of a guide wire in the fonn of a 
15 tubular member having a proximal extremity. First and 
second conductors extend along the length of the 
tubular member. Connector means Is connected to 
the proximal extremity of the tubular member and 
Includes slip ring means for maintaining electrical 
20 contact with the first and second conductors during 
rotation of the guide wire. The guide wire can be tor- 
qued by utilizing the connector means as a torquing 
device or by providing a rotary connector and a sepa- 
rate torquing device attached to the guide wire. 
25 A guide wire assembly 91 incorporating the pre- 
sent invention is shown In Figure 7 which is comprised 
of a guide wire 92 having a male connector 93 con- 
nected to the proximal extremity 94 of the guide wire. 
The guide wire 92 Is comprised of stainless steel tub- 
so ing 96 often called hypo tubing having an outside 
diameter of .018 inches or less and having a suitable 
wall thickness as, for example, .002 inches. The hypo 
tubing can have any suitable length, as for example, 
approximately 175 centimeters. A core wire 97 is dis- 
ss posed in the tubing 98 and extends substantially the 
entire length thereof of the tubing 96 to provide 
Increased torquing capabilities for the guide wire 
which can be of a suitable diameter, as for 
example. .010 Inches. It typically can be fbrmed of a 
40 suitable material such as stainless steel. In connec- 
tion with the present invention, it need not be conduo- 
th/e, because separate conductive means In the fomi 
of first and second conductors 98 and 99 are provided 
which extend the length of the guide wire 92 and are 
45 connected to the transducer or other electrical device 
at the distal extremity (not shown) of the guide wire 
assembly 91 . As shown In Figure 7, the conductors 98 
and 99 are disposed in the concentric space provided 
between the core wire 91 and the inside wall of the 
so tubing 96. 

The core wire 97 extends beyond the proximal 
extremity 96a of the tubing 96 and has a crimped 
proximal extremity 97a of the type hereinbefore des- 
cribed. An insulating sleeve 101 formed of a suitable 
55 Insulating material such as a polyimide hereinbefore 
described. First and second spaced apart conductive 
cylindrical members In the fomi of cylindrical bands 
102 and 103 are mounted on the insulating sleeve 



2 



3 



EP 0 466 424 A1 



4 



101. The Insulating conductors 97 and 98 extend be- 
tween the members 102 and 103 and the conductive 
core 97 and are secured respectively to the members 
102 and 103 by suitable means, such as a solder con- 
nections at the proximal exb'emitles thereof as indi- 
cated at 104 and 106 in Figure 7. A suitable adhesive 
such as that hereinbefore described can be applied at 
1 07 In conical form at the distal extremity of the mem- 
ber 103 to seal the proximal extremity of the male con- 
nector 93. 

From the foregoing it can be seen that the guide 
wire assembly 91 differs principally from that shown 
in Figure 1 in that the core wire 97 is not utilized as a 
conductor and that the required electrical conductors 
are provided by sepaiate conductors provided within 
the guide wire assembly. As hereinbefore explained, 
this makes it possible to achieve improving torquing 
capabilities for the guide wire by having the core wire 
extend substantially the entire length of the guide 
wire. 

In connection with the male and female connec- 
tors hereinbefore provided, it has been found that it is 
desirable to provide torquing capabilities for the guide 
wire in certain applications, such as in angioplasty. In 
angioplasty the physician should be able to rotate the 
guide wire to enable him to facilitate guiding the guide 
wire through the tortuous coronary arteries. To make 
this possible it is necessary to provide a connector 
which has the capability of providing electrical inter- 
connecttons while at the same time permitting rotation 
oftheguklewire. 

A system and apparatus having such capabilities 
is shown in Figure 8 In which a PTCA (percutaneous 
transluminal coronary angioplasty) catheter 111 is 
shown confunonly used in angioplasty procedures. 
Such a catheter is provided with an inflatable balloon 
112 on Its distal extremity and a conventional three- 
amn fitting 1 1 3 on its proximal extremity. A guide wire 
assembly 116 of the type utilized in embodiments of 
the present invention extends through the central arm 
of the fitting 113 and through the catheter 111 as 
shown in Figure 8. A torquing device 121 of a conven- 
tional type is mounted on the proximal extremity of the 
guide wire assembly 116. A rotary connector 122 Is 
removably secured to the proximal extremity of the 
guide wire assembly 116 proximal of the torquing 
device and serves to provide electrical connections 
between the conductors (not shown) in the guide wire 
assembly 1 16 and a flexible cable 123 having multiple 
conductors (not shown) therein connected to a suit- 
able conventional electronic device 124 which oper- 
ates on the Infonmatlon supplied to and obtained from 
the conductors in the cable 123 and connected to the 
conductors in the guide wire assembly. This elec- 
tronic device 124 can be utilized to perform various 
functions as, for example, measuring blood velocity, 
blood flow, blood pressure (static or phasic), 
ultrasonic imaging and the like. 



A detailed cross-sectional view of the rotary con- 
nector 122 is shown in Figure 9. As shown therein, It 
consists of an elongate cylindrical outer housing 126 
formed of a suitable Insulating material such as a 

5 polymer plastic. A spindle 1 27 is rotatabiy mounted in 
the housing 126 in a suitable manner. For example, it 
can be carried byfirstand second micro-fninlature ball 
bearing assemblies 129 and 131 mounted in a cylin- 
drical recess 132 in the housing 126. A single ball 

10 bearing assembly can be utilized for this purpose. 
However, it has been found that to provide the desired 
stability for the spindle, it is desirable to utilize two 
such microminiature ball bearing assemblies. If des- 
ired, precision bushings may be used as alternative 

15 bearing means. As shown in Figure 9, the spindle 127 
is mounted in the inner races of the ball bearing 
assemblies 129 and 131 and the outer races are sea- 
ted in the recess 132. The spindle 127 is provided with 
a cylindrical bore 134 which opens forwardly through 

20 the spindle 127. The bore 134 adjoins a conical 
recess 136 which adjoins a smaller bore 137 tiiat 
extends outwardly of ttie spindle 127. The small bore 
or hole 137 has a suitable size, as for example, .022 
to .024 inches. The spindle 127 is provided with 

25 threads 1 38 at its outer extremity which surrounds tiie 
bore 134. A knurled cylindrical portion 139 is formed 
integral with the spindle 127 and is adapted to be 
grasped by the fingers of the hand for rotating the 
spindle 127 as hereinafter described. 

30 Restraining means 140 is provided for restraining 
movement of the male connector 93 of the guide wire 
assembly 116 relative to the female connector 141 
carried by the rotary connector 122. The restraining 
means 1 40 includes a removable collet 142 fomied of 

35 suitable material such as brass which Is positioned in 
the bore 134 and Is provided with a central bore 143 
extending longitudinally thereof. The collet 142 Is pro- 
vided with an enlarged head portion 142a which is 
provided with chamfers 144 and 145. The chantfer 

40 144 Is adapted to seat against a chamfer or seat 146 
provided on tiie spindle 127 and adjoining ttie bore 
134. The collet 141 Is provided with ciroumferentially 
spaced slots 147 which are spaced apart a suitable 
angle, as for example, 90® to provide spaced apart fin- 

45 gers 148. The slots 147 can have a width ranging 
from .012 to .016 inches. The chamfer 145 of the col- 
let 142 Is adapted to be engaged by a nose cap 151 
formed of a suitable material such as plastic which is 
threaded onto the threads 138 on the spindle 127. The 

60 nose cap 151 is provided with a centrally disposed 
opening 152 which is in alignment with ttie bore 142 
provided in the collet 141. The nose cap 151 is pro- 
vided with longitudinally extending circumferentially 
spaced apart ribs 153 which are adapted to facilitate 

55 rotation of the nose cap 151 by ttie hand. Alterna- 
tively, if desired, knurilng can be provided. 

The nose cap 151 is adapted to receive the 
proximal extremity of the guide wire assembly 116 
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shown in Figure 7 so that it can be inserted through 
the collet 141 of the spindle 127 and Into the outer 
housing 126 where It is adapted to engage coopera- 
tive slip ring means 156. The cooperative slip ring 
means 156 is in the fomn of yieldable finger members 
157 and 158 formed of a suitable material, such as 
beryllium copper or stainless steel. 

The finger members 157 and 158 are mounted 
within the outer housing 1 26 in a suitable manner. For 
example, they can be mounted on a member 161 for- 
med of an insulating material which can be fonmed In- 
tegral with the outer housing 126 or formed as a 
separate member mounted within the outer housing 
126. The member 161 is provided with a centrally dis- 
posed bore 166 of a suitable size, as for example, 
from .020 to .024 inches which is provided with a 
chamfer 1 67 at its outer extremity wh ich is adapted to 
receive the male connector 93. As can be seen from 
Figure 9, the bore 166 does not extend all the way 
through the member 161 but has a length so that when 
the proximal extremity 97a of the core wire 97 
engages the end of the bore 166, the cylindrical mem- 
bers 102 and 103 are in registration with openings or 
slots 168 and 169 through which the yieldable finger 
members 157 and 156 extend. As can be seen, the 
slots or openings 168 and 169 are offset in longitudi- 
nal and circumferential directions. The spring-like 
finger members 1 57 and 1 58 are provided with U-sha- 
ped portions 157a and 158a respectively which 
extend through the slots 168 and 169 and are adapted 
to engage the conductive cylindrical members or 
bands 102 and 103. In order to ensure excellent elec- 
trical contact the finger members 157 and 158, 
including the U-shaped portions may be gold plated. 
The finger members 157 and 158 can be secured to 
the Insulating member 1 61 by suitable means such as 
screws 171. 

If more than two conductors are desired in the 
guide wire assembly, It can be readily seen that such 
additional conductors can be readily accommodated 
by providing additional conductive bands or cylindri- 
cal members on the proximal extremity of the guide 
wire and by providing additional spring-like finger 
members within the housing 126 which are offset from 
the other spring-like fmger members in longitudinal 
and circumferential directions. 

The cable 123 hereinbefore described extends 
through a hole 176 provided in the outer housing 126 
and has a knot 177 tied therein to penmit the cable 
from being withdrawn from the housing 126. Conduc- 
tors 178 and 179 fonning a part of the cable 123 are 
connected by suitable means such as the screws 171 
to the spring-like fingers 1 57 and 1 58 as shown in Fig- 
ure 9. 

Operation and use of the rotary connector 122 In 
connection with a guide wire assembly 1 1 6 of the pre- 
sent Invention in connection with the apparatus and 
system shown In Figure 8 may now be briefly des- 



cribed as follows. The PTCA catheter 111 shown in 
Figure 8 and the guide wire 1 16 can be Inserted into 
a patient in a conventional manner. The guide wire 
assembly 116 can be connected to the electronic 

5 device 124 through the use of a rotary connector 122. 
The torquer 121 is first placed on the guide wire 
assembly 1 16 in a conventional manner and thereaf- 
ter the guide wire is connected to the rotary connector 
122. This is accomplished by grasping the proximal 

10 extremity of the guide wire assembly and opening the 
nose cap 151 by rotating it counterclockwise on the 
threaded spindle 1 27 and then inserting the male con- 
nector 93 of the guide wire assembly 116 into the 
opening 152 in the nose cap and into the bore 142 of 

15 the collet and then into the recess 1 36 and through the 
bore 137 and thence through the chamfer 167 and 
into the bore 166 until the proximal extremity 97a of 
the core wire 97 has seated against the end of the 
bore 166. The nose cap 151 is then rotated clockwise 

20 to damp the collet 142 onto the guide wire assembly 
1 16 and to hold it finmly in place and to maintain the 
longitudinal orientation of the guide wire. In tightening 
or loosening the nose cap 151. the outer housing 126 
can be grasped by one hand with two fingers of that 

25 hand while grasping the knuried collar 139 provided 
on the spindle 127 and with the other hand grasping 
the nose cap 151 to tighten or loosen the same. 

With the guide wire assembly 1 16 so positioned, 
the slip ring means 156 provided in the rotary connec- 

30 tor 1 22 will be engaged by having the cylindrical mem- 
bers 102 and 103 in engagement with the spring-like 
finger members 157 and 158 so that the electronic 
device 124 can be made operational. While the elec- 
tronic device is operational and while the rotary con- 

35 nector 122 is connected to the guide wire assembly 
and the physician grasps the torque devtee or torquer 
121 and manipulates the guide wire In a conventional 
manner to rotate the same to advance the tip of the 
guide wire and the guide wire Into coronary arterial 

40 vessels. The spindle 1 27 readily rotates with the guide 
wire because of its mounting in the spindle bearings 
129 and 131. This makes It possible for the attending 
physician to maintain good tactile feel of the guide 
wire while controlling and manipulating it and still 

45 maintaining electrical contact through the cable 123 
connected to the rotary connector 122. 

In applications of the present Invention where it Is 
not necessary to have complete freedom and rotation 
of the guide wire 1 16, a torquer connector 186 can be 

50 utilized in the apparatus and system shown in Figure 
10. The use of a separate torquer is eliminated. The 
torquer connector 186 Is shown In Figure 11 and is 
very similar to the rotary connector 1 22 shown in Fig- 
ure 9 with the exception that a stationary member 1 91 

55 has been provkied In place of the rotatable spindle 
127. The stationary member 191 is provided with a 
centrally disposed bore 1 92 which has a chamfer 193 
at one end and which opens into a conical passage 
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1 94 at the other end. The conical passage 1 94 opens 
into a small bore 196 which has a suitable diameter, 
as for example, .020 to .024 Inches which is in align- 
ment with the bore 166 In the member 161 The sta- 
tionary member 191 is provided with a boss 197 which 5 
is seated in the cylindrical recess 132 In the outer 
housing 126. The stationary member 191 Is also pro- 
vided with an enlarged knurled portion or member 
198. It is also provided with threads 199 which are 
adapted to be engaged by the nose cap 151 that is io 
adapted to engage the collet 141 provided in the bore 
192. 

Operation of the torque connector 186 in connec- 
tion with the system and apparatus shown in Figure 
10 nrmy now be briefly described as follows. The 15 
catheter 1 1 1 and the guide wire assembly 1 16 can be 
Inserted in the manner hereinbefore described. An 
electrical connection can be made to the electrical 
device 124 by the use of the torquer connector 186 
which Is connected by taking the proximal extremity of 20 
the male connector 93 shown in Figure 7 into the nose 
cap 151 and advancing it until it reaches the home 
position In which the portion 97a of the core wire 97 
reaches the terminal extremity of the bore 166 so that 
the slip ring means 156 fonmed by the cylindrical 25 
members 102 and 103 are in engagement with the 
spring-like finger members 157 and 158. The nose 
cap 151 is then tightened by the fingers of one hand 
while the fingers of the other hand are utilized for hold- 
ing the knuried member 198 to cause the collet to 30 
clamp onto the guide wire 1 16 in the torquer connec- 
tor 186. The collet 141 remains stationary with the 
housing 126 and will not rotate. Since this is the case, 
the torquer connector 1 86 can be utilized as a torquer 
or torqulng device. The torquer connector 186 can 35 
then be utilized by the attending physician to torque 
the guide wire. Because any rotation of the guide wire 
1 16 will be applied to thecable 123 extending from the 
other end of the torquer connector 186, there will be 
less freedom of movement of the guide wire assenv 40 
biy. For this reason, it is believed that the attending 
physician would not have as good a tactile feel of what 
Is occurring with the guide wire assembly 116 than 
with a rotary connector 122 where there is substan- 
tially complete freedom of movement because of the 45 
use of the bearing mounted spindle 127 and the use 
of a separate torquer 121. The tactile feel provided, 
however, should be adequate for many applications. 

It should be appreciated that the apparatus and 
system shown in Figures 8 and 1 0 can be utilized with so 
exchange wires when that becomes necessary. It is 
merely necessary to remove the proximal extremity of 
the guide wire 116 from the rotary connector 122 or 
from the torquer connector 186 and insert the same 
into the exchange wire. After the exchange operation ss 
has been completed, the rotary connector 122 or the 
torquer connector 186 can be reconnected to the 
proximal extremity of the guide wire 1 16. 



It also should be appreciated that the guide wire 
assembly and the connector assemblies used there- 
with can be utilized in other applications in which It is 
desired to transmit and receive electrical signals 
through the guide wire. An embodiment making poss- 
ible Intravascular ultrasound imaging is shown in Fig- 
ure 12lnwhichaguide wire assembly 201 is provided. 
The guide wire assembly 201 has an elongate tubular 
member 202 formed of a suitable material such as 
stainless steel having an outside diameter of .018 
inches or less. As hereinbefore described, if desired, 
a core wire 203 can be provided within the tubular 
member 202 which extends substantially the entire 
length of the tubular member to provide addittonal and 
toreional rigidity for the tubular member 202. A hous- 
ing 206 of a suitable material such as stainless steel 
can be provided separate and apart from the tubular 
member 201 or altematively, if desired, It can be for- 
med Integral therewith. As shown in Figure 12, the 
housing 206 is separate from the distal extremity of 
the tubular member 201 and is connected thereto by 
suitable means such as a helical coil spring 208 which 
is rrtounted on the distal extremity of the tubular mem- 
ber 202 and to the proximal extremity of the housing 
206. The connection to the housing 206 can be by way 
of a screw-type joint as shown in which the spring 208 
is threaded Into a helical groove 209 formed on the 
proximal end of the housing 206. A coil spring tip 210 
is secured to the distal extremity of the housing 206 
and is provkJed with a rounded tip 21 1. The colt spring 
tip 210 Is threaded onto the distal extremity of the 
housing 206 by threading the same into another heli- 
cal groove 209. The housing 206 is provided with a cut 
out 212 In one side wail of the same between the 
proximal and distal extremities. 

Means Is provMed fbr directing ultrasonteenergy 
through the cut out 212 and consists of a transducer 
213 which is mounted on the proximal side of the cut 
out 212 and Is mounted In the housing 206 by a suit- 
able means such as by attaching the transducer to 
one end of a stainless steel cylindrical insert 214 by 
a suitable adhesive. The core wire 203 has its distal 
extremity bonded to the insert 214 by a suitable adhe- 
sive. The conductore 98 and 99 shown In Figure 7 are 
connected to the front and back sides of the trans- 
ducer 213. The ultrasonic energy supplied by the 
transducer 213 propagates In a direction which Is per- 
pendicular to the transducer 213 and strikes an 
angled mirrored surface 216 which is positioned at a 
suitable angle, as for example, an angle of 45'' to 
direct the ultrasonic energy out through the cut out 
212 in a direction which Is generally perpendicular (0 
the longitudinal axis of the housing. The min-ored sur- 
face can be provided on a stainless steel Insert 217 
mounted in the housing 206. The Insert 217 can be a 
short piece of stainless steel wire which has the 
ground and polished surface 216 thereon. The Insert 
217 is tapered as shown and has its distal extremity 
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wire which has substantially and the same tactile feel 
as a guide wire which has no electrical connections 
thereto. This makes it possible for a skilled physician 
to operate in the same manner he has operated pre- 

5 viously in angioplasty procedures without having to 
accommodate differences which would occur when 
the guide wire is connected electrically to an elec- 
tronic device. The torquable guide wire assembly is 
capable of being utilized In different types of systems 

10 requiring electrical functions, as for example, in con- 
nection with intravascular ultrasound Imaging by the 
guide wire assembly Itself. 



15 Claims 



bonded to the rounded tip 21 1 . The minror surface 216 
and the transducer 213 can be positioned apart a suit- 
able distance, as for example, 1 millimeter and can be 
positioned on the same longitudinal axis. It should be 
appreciated that with respect to the mirror surface 
216, it is possible to grind or lap the surface 21 6 to pro- 
vide a surface which can be utilized for focusing the 
beam, as for example, a concave surface. In order to 
provide improved resolutton, a matching layer 218 is 
provided on the transducer 21 3. 

In the present invention, it is preferable to have 
the imaging device be approximately 3 to 5 centime- 
ters proximal from the distal extremity of the tip of the 
catheter. This makes it possible to place a floppy 
guide wire tip as shown distal to the housing 206. 

In order to achieve In^ging through 360^ of the 
vessel in which the guide wire assembly 201 is Inser- 
ted, the guide wire assembly 201 can be rotated at an 
appropriate speed by placing a gear 221 on the collar 
139 of the spindle 127 (see Figure 13) and then driv- 
ing the same by another gear 222. The gear 222 can 
be driven by a motor 223 of a conventk)nal type con- 
trolled through wiring 224 connected to the electronic 
device 124 to control the speed of rotation of the guide 
wire assembly 201. in order to synchronize the rota- 
tion of the mirror surfece 216 with the rotation of the 
motor 223 a shaft encoder 226 is provided for measur- 
ing shaft rotation which also connected by the wiring 
224 to the electronic device 1 24. The rotary connector 
122. the gears 221 and 222. the motor 223 and the 
encoder 226 are mounted in a housing 228. 

Since the guide wire assembly 201 can be readily 
rotated, because of the rotatable spindle 127 utilized, 
it is possible to achieve imaging with the guide wire 
assembly 201 so that it can be used therapeutically 
and diagnostically. For example, the guide wire 
assembly 201 can be utilized In an angioplasty pro- 
cedure to position the catheter 111, while at the same 
time providing imaging of the vessel in which the pro- 
cedure Is taking place. Thus it Is possible to examine 
the plaque and visualize the same prior to performing 
an angtoplasty. After the angioplasty has been perfor- 
med the guide wire assembly 201 can be used to 
ascertain what has occun^d with respect to the pla- 
que in that vessel. With such a device It is possible to 
obtain cross-sectional imaging of the plaque deposit. 
In addition, it is possible to ascertain whether any 
damage had been Introduced into the arterial wall by 
the angioplasty procedure and whether there is any 
danger of any plaque separating from the arterial wall. 

It Is apparent from the foregoing that there has 
been provided In the present Invention a torquable 
guide wire assembly which has electrical functions 
and in which male and female connectors are pro- 
vided. The torquable guide wire device can be utilized 
In a system and apparatus for perfonming various 
functions. It is possible with the torquable guide wire 
assembly of the present inventton to provide a guide 



1. In a gukJe wire assembly, a flexible guide wire 
having first and second conductors extending 
along the length thereof, a flexible cable having 

20 first and second conductors extending along the 
length thereof.connector means for interconnect- 
ing the first and second conductors of the flexible 
cable and the first and second conductors of the 
guide wire, said connector means including a 

25 male connector and a female connector, and 
means canied by one of the male and fennale con- 
nectors for permitting rotation of the male connec- 
tor with respect to the female connector. 

30 2. A guide wire assembly as in Claim 1 wherein said 
means for penmltting rotation of the male connec- 
tor with respect to the female connector includes 
a spindle, bearing means for rotatably mounting 
the spindle and nrteans securing the guide wire to 
35 the spindle so that as the guMe wire is rotated, the 
spindle is rotated. 

3. An assembly as In Claim 2 together with means 
for rotating the spindle. 

40 

4. An assembly as in any one of the preceding 
claims together with means carried by the distal 
extremity of the guide wire for directing ultrasonic 
energy from the distal extremity of the guide wire 

45 at an angle with respect to the longitudinal axis of 
the guide wire. 

5. An assembly as In any one of the preceding 
claims together with restraining means cam'ed by 

50 the female connector for restraining longitudinal 
movement of the male connector with respect to 
the female connector. 

6. An assembly as in Claim 5 wherein said restrain- 
55 ing means includes a collet and means for caus- 
ing said collet to clampingly engage and 
disengage said guide wire. 



35 



40 



6 



11 



EP 0 466 424 A1 



12 



7. An assembly as in any one of the preceding 
claims together with means carried by the female 
connector for pemiitting rotation of the male con- 
nector while it Is retained within the female con- 
nector. 5 

8. A guide wire assembly as in any one of the pre- 
ceding claims together with means for rotating 
said spindle at a predetermined speed. 

10 

9. in a female connector adapted to receive a male 
connector canried by a guide wire and having a 
core wire with a fon^ardly extending probe and a 
cylindrical conductive member insulated from the 
core wire, a housing fonned of insulating material, 15 
means can-ied within the housing for receiving the 
probe of the male connector, conductive spring- 
like means disposed within the housing and adap- 
ted to yieldably engage the cylindrical conductive 
member of the male connector, a cable having 20 
first and second conductors connected to the 
housing, means for connecting one of the con- 
ductors of the cable to the spring member and 
means for permitting rotational movement of the 
male connector with respect to the female con- 25 
nector. 

. 10. A female connector as in Claim 9 together with 
additional spring-like finger means carried within 
the housing adapted to engage the conductive 30 
cylindrical member and means connecting the 
second conductor of the cable to the additional 
spring-like finger. 

11. A female connector as in Claims 9 or 10 together 35 
with means carried by the housing for engaging 

the guide wire can7lng the male connector to 
restrain longitudinal movement of the male con- 
nector with respect to the fenriale connector. 

40 

12. A female connector as in any one of Claims 9 to 
11 wherein said means for penmittlng rotational 
movement of the male connector with respect to 
the female connector includes a spindle, means 
rotatably nrK)unting the spindle in the housing of 45 
the female connector and wherein said means 
engaging the guide wire for restraining longitudi- 
nal movement of the male connector with respect 

to the female connector Is secured to the spindle. 

50 

13. A female connector as in Claim 12 together with 
means for rotating the spindle. 

14. In an apparatus of the character described, a 
catheter having a passage extending theret- 65 
hrough, a guide wire extending through the cathe- 
ter, the gukJe wire carrying an electrical device, 

first and second conductore extending the length 



of the guide wire, an electronic device, a cable 
connected to the electronic device and having 
first and second conductors and interconnecting 
means connecting the first and second conduc- 
tors of the cable to the first and second conduc- 
tors in the guide wire, said interconnecting means 
Including means permitting Interconnection and 
disconnection between the first and second con- 
ductore of the guide wire and tfie firet and second 
conductore of the cable and slip ring means for 
pemiitting rotation of the guMe wire with respect 
to the cable. 

15. Apparatus as in Claim 14 together with means 
connected to the slip ring means fbr pemnitting 
free rotation of the guide wire while restraining 
longitudinal movement of the guide wire wittiin 
the Interconnection means. 

16. Apparatus as in Claim 15 together with a torquing 
device secured to the guide wire for rotating tiie 
guide wire. 

17. Apparatus as In any one of the Claims 14 to 16 
together with means carried by the distal ext- 
remity of the guMe wire for directing ultrasonk; 
energy from the guide wire in a direction which is 
at an angle with respect to the longitudinal axis of 
the guide wire. 

18. Apparatus as In any of of aalms 14 to 17 wherein 
said slip ring means includes an insulating mem- 
ber, firet and second cylindrical conductive mem- 
bere canied by the insultating member and 
spaced apartlongitudinally of the insulating menv 
ber, and spring-like fingere yeildably engaging 
the cylindrical conductive membere. 

19. Apparatus as In aaim 18 wherein the cylindricat 
conductive members are electrically connected to 
the firet and second conductore of the guide wire 
and wherein the spring-like fingere are electrically 
connected to the firet and second conductore of 
the cable. 

20. Apparatus as in Claim 1 9 wherein said guide wire 
Is provMed with a core which extends substan- 
tially the entire length thereofand wherein the firet 
and second conductive cylindrical membere are 
electrically bonded to the firet and second con- 
ductore of the guide wire and wherein the first and 
second conductore of the cable are connected to 
the spring-like fingere. 

21. Apparatus as In Claim 15 or any one of Claims 16 
to 20 dependent on Claim 15 togetiier with a tor- 
quing device secured to the guide wire which Is 
spaced apart firom the Interconnection means and 
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wherein the interconnection means serves as a 
rotary connector. 

22. Apparatus as in Claim 15 or any on of Claim 16 
to 21 as dependent on Claim 15 wherein said 6 
Interconnection means is secured to the guide 
wire and rotatable with the guide wire whereby 
the interconnecting means can be utilized as a 
torquing device for the guide wire. 

10 
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